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PURPOSE: To separate a p plate 
electrode required in order to 
increase the charge amount 
accumulated in a storage node by 
boosting the plate electrode in a 
DRAM. 

CONSTITUTION: A phosphorus 
doped polycrystalline Si film about 
150nm thick is deposited on a 
substrate whereon a phosphorus 
doped polycrystalline Si film pattern 
and an ONO film are formed and 
after depositing an Si3N4 film, 
coated with a resist film to be 
etched away so as to leave a resist 
film 14* between the phosphorus 
doped polycrystalline Si film 
patterns only. In such a constitution, 
the Si3N4 film is etched away using 
the resist film pattern 1 4' as a mask, 
as well as the surface of the 
phosphorus doped polycrystalline Si 
film in depth of exceeding 20nm is 
oxidized using the Si3N4 film 12 as 
a mask to form an Si02 film and 
finally to be etched away meeting 
the eetching requirement for the 
specific etching rate exceeding 10 
and using the Si02 film as a mask. 
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(54) [X9i0«fM *»<*^SS^CDSS^j* 



(57) am 

law] DRAMc^^ryt/- hma^^EEbrx 
oiiji8o*riianfcfflR±i»cu>F-^»as in 

10^150 nmlg*ai/, S i a N< R 1 2 

7f>ytT'J>H-y^SilS^->6' (DM 

->14' $77^i:LTS is N< 11 2£X-y? 1 > 
yU Sis N4 II 2 ' $7X^I:lT'J>H-^ 
iiSHS i 11 0g®£2 0 nm«±ifl:lTS i 0 2 R 
1 6 S*f£U g&tdS i Oz 116 SrV^jMCLTX 




—385— 



1 

[m^Sll »l<0¥»#R*&fc*Xhl/-^/- 
F. WE7,hU->?/-H±K:»jaianfc««#BI. ft 

r/sg 2 634s^w- f 

HoEj>j©fi<oH-oKy FRicaasan*x fv-s* 

y - F#— tMLtlzMtf. ^o^cotfy H»^IbJ<Z)BBIB 

amiGS 2 <D*mfrWk<DWkm<D 2 « ± 0 % < imam 20 id 
¥«#R ft bfcR levies 2 <o**#R-es 

s;x Hl*»«t4l8t, «MEUS>XFR£vx;M;: 

b r wEKflsKitiRft x ^ 3->ifL xmitm±m/^ - 

>ft^/£T£XS<h, MfEU^MRft**U WEB 
ft;K±R/^ - >ft VX^ (C bTttES 2 <£>¥*#R^ 

asa«»izuftUT«ftBi**ri6"rsxai:, rser 

ft^±R/^->ft[&S^£Xg^ fffEBSIfcRft^X 2> 

R&JgriS-rsxSfcfe^T. ^ffllwl^X FR*»*Sb 

ttE*l<0*ilW*:«/ , «^->±OlWE* 

£ t ft^S£T£ia*Jli 1 E*<0¥ 
F\ MEX H/-vV- H±fC»dtSnfcR«#«, ft 

tf» 2 ©4 £ «ff»i^6as^V'- F«a*#-r*«w» 

i»tft**»#aioKI*8T*oT, WE* 2 

0¥W<WR»rit«KKftl»±tt*±HfcJgdE"rsX8 

fflrE»i©*3i*a^6a:sa*<oxhu«^/- 

HoOEJaorttOW— (Ofcfy F *l£X Nl/~y 

7- HaJJ— B*±IC36^ ©Ky M!*|nI©BII 

tt Mr£« 2 <D#3S#Rtf>RJPcQ 2 ft* 0 3k < S9EJB 2 <D 

*W**t»*Ufc»KjttE»2«)a|6»#»T«**<t 

itRSSn, ttEKy h«t*fT"rsiBWttt»EJII2 40 

04 £ W*«ORJ|t<D2«±r)j2:<K)taftT*0, 

X hU-v/- F<BE*W>fcfy FRtfifT-T-SMfilfclB 

1 <Z>RfcR«r#dlTSXB£. »E» 1 <D&ffcRftTX 

^ \z l x $i?&mm±m sx^f>y b T*ft;K±»/t 
lit, m%zmm±mrt9->*^*2\zLxmm 

2 0¥*£RSD&Bfttti;:Rff; bTSg 2 CD&ffcRft^ 

#-r*xai* i»E»fc»ifctt/^->£i*£-r*x8 
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2 

[»*«4] »i©¥*#R/t*->©WRK:»i©R 

fl5«**J*-r*X8Ki5l>T. £ffi£SOGR*8fetf b 
Tig 1 co¥3^K/t^->coraiB^ggUaA,^^S 

KJ:t>T«fcU &£itlE*l<0¥*#R/1*->±<D 
lifiEig 2 O^W^RSBa^Bffi-r * *"C S O GRft 
if l/T»*f * - 1 *4M* i-T £ R*a 3 E* 

[■1*915] »l<D*a#R*Sfc*XFl'-y/- 
F\ f&EX Fi^-SV- F±K^jE££nfc!§*#R, & 
tfJB 2 0)*W#BI* 6ft*^U- F«B*#f**«» 
M**t5*»#WO«il*ftT»ot, ttEBl 

a«g±ic^^ ^^©bfy Ha*iPi(!!>wi»ttJB2©* 

##RCDRJS<E> 2 f&<fc D«< T» 2 0*aS#RftJ£f£b 

&BJc»2<o¥**i«tra**±'5fc8Bfesn, WEt; 
oi£<Rftan"c*o, i»E*2«)i(i«flcR»isaKrE 

frt-**W©IHldbOi!b»±«r«rt3n5R»^l!3«rtlC 

$ n & r;p ^ 2 m«± tc & £ 5 tc mtm *m$rtr 
*xat. ME«flai*x!y^>yuTttEia«±©!» 

ERfcR*»U 36^fflrECfl«rt©Rfl:Rftl»*LTR 
«/^->^«t§lS«l:, (WERfcR/X*->£ 
VX^lCl TltE» 2 <D^ag#R ft X -/ ^ > ^ b ffiEB 

i <o*m#w<*- >fts-5 m 2 of^i/^ - >ft 
« 2 o#as#R/i^ - >s»der ?>^xa©«r 

>*TX^tbT«B2©*WffR*X*y^>yUTSB2 
<D^*^R/^->ft^J«b. tlrE*2 0*3l#R^^ 
->±©aW*iliR(C3>^^ h?LS*J*U 12^ 

*ffR/x ^ - > ft ±a c^e^ t aarr * ut^att 

^R*a 1 - 5 ^m*KE«<D¥WttR«©»36# 

& 

Fi 89Exhu-^y- F±cjBdEant»a#R, a 

o¥a»R»Asy|| i ©iWS±Bi:»*t*lit, 

ME£lcD¥$#R^£fc£ffigtOX VV-VJ- FO 
EWOhTy F«3ErlRj<0— Mtt^b-J!I*a5 i^JClxv 1 

XFR/X*->*»dW*xafc* ittE^^XFR/^ 
->ftvX^tCbTg9E»RftXy^>^bU^X FR 

»/MBHO¥»aT©Rff<Z)a 2 (^SI^Mt^Ig 
S5E^2(OSRftx^5 1 >^b^ESl WSiOi 
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(3) 

3 

m\z$&2<Dmm*B?j:mt. mess 1 » 2 <dmr 
\zl xmmm 2 ©**#k«x y ? > 9 u we 

[8I*B8] X-f y^y'h^VvX^Sr^LTSfllcD 

««oft«Si8tt*tr3» 1 ox h 1^-5^ / - Hi, x 

-f v *>tt b v >vx^^ isxm 2©ey 

|g2tf)X hl/-y/- Hi, ltE8lS»*2©XhU 
CDX H*«5J:5^»J5jcSn&yU'- bm 

So 

[»#*9] ^v- bnmwHDfnmtfiy * fuv^7 

H -©»««*JHTta±<0 2a«<Z)«[«r*L/, TOE 2 
[0 0 0 1] 

[£jg±(D*fJ^#fH *»«tt»LS I )S:£©««Bft» 
[0 0 0 2] 

[«*<!0ftlS3 &*£9DRAM£i£mjESjf££-£&& 30 

[0 0 0 3] lELfcajfcCDDRAMCO^^U-tW 

-f- • 7-f ■ v- • -f- h^>1f^'>3>X 
Xk^hD-^Xj Vol. E75-C, No. 4, 
1 9 9 2^4^, p. 4 9 5 -p. 5 0 0 [ (IEI 
CE Transactions on Electr 40 
onics) Vol. E75-C, No. 4, APR 
IL 1 9 9 2, p. 4 9 5 -p. 5 0 0]K:^£ftT 
US. 

[0 0 0 4] i24 tt±E©t£*©^U- hmffift^fH 

fawn? - >^MlTi^. 

[0 0 0 5] l^2 4lC^$n^XhU-v/-F 

5 6te£y h«5 4;£filCffl*^»ttS«U 7U-F 
ti5 8ti— *y F8I5 4 KX-f y b?>*J 
X^ft^UT««Stl-5XhU-^/- F5 6£«5£ 50 



4$B8¥8 - 2 0 4 1 4 7 

MommzmfezriT&Q* z.<Dm&^ i )yru>7,t 

[0 0 0 6] tlt±BO*»#fflOtt6»StlT 

[0 0 0 7] 

5&7* f u v{f?yj -x.u\z&t)7is- bmms 8 

F 5 6©IWHtt*fcfs/ Ml 5 4CDtf7fl:ftl¥tTl^ 

< ft T7^ - nrtBfcfc* £ 5 Paljg 

&*»LT^;fc. WAtf 1 6MDRAM^6 

4MDRAMU^;KZ>^^E'J--fe;Hf-f XlC^:t>T<S 
X hV-^y- F©IWIW**0. 4MmS«fcfc*<Z> 

£0. 15/imi:^a:^l/-htior«0. 1/im 

[0 0 0 8] i25 CltSTli (H24 fC*5 W 

SCDl^X bJ8£;l^->5 9 tXHU-^y- HtJttS 
'J > F S i 5 6(02^0^7^- h 

vX h/1^->5 9(DPfllCVX^'&t)1tXW^0. 15 
/zmfSiDT^^ F/1^->5 9<&»WX Fl"-^ 

y- f s eiic^oti/sst, tv-fs^^s 

vX bWW->S 9<DMte0ifi*+ftt3it.Z.*><DV> 
F-^JBSS iI/^->5 6^> J eOffl!lffiC0U>F- 
T^igHS Ii5 8^Iyf>^SnTl/*K ^ffl^S 

[0 0 0 9] *«?8tt±EraHjaidB*, ±EP3BjftS 
[0 0 10] 
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5 

»C#»a©ai<D*RMu **U-**#«B©a« 
#j*l;:M-r*t>Gm Xl/-h«aifc**2G>aMM* 
«±fc. aa*-&«t*tt<i:fcT)B©Jlllo*»#« 

^ssw hP-2V-F^*->fc«5«k3fcaflaii 
©Mu^a/x*->±icaa#«ft»#r*xai:. x 

&fcv>R»T»«*-*xai. »2<o*WW±lcHl: 

ae^^miKicu^xhRsjj'rxat, ^oowvxh 

RfcTX^lCLTXh^-vy-F -LOlKflsHiJkR * X 

lx hu->v- h&m?7u- h««*»ja«-*xg 

[ooii] $e»tc*^cD^2<D^g:(3:^ : eu-#W 
js u-^y - K*a5*5K5tt!l3nfcXl'- h€&<Z> 
iS7*hUvy77-{- □ *ja&tM 

- F£poi;airc**a*fc:y m^LTiBifiisrTx h 

M»#X M'-iV- F©R/hWIHK±T** 
[0 0 12] 



(4) ^§8^8-2 04 1 4 7 

u xu- bttttezm2<D¥mfcm<Dmmifixhi> 
»Ksa@^sa-r^»^TX7 5 i >^L^(i:^ic:x h 

l/-vV- K(D7- KigSTj^SlfClCO^WvXhR^S 
JO 5f$<7)X-/^>Xvx^(hLTftM8U cniC<fcoT^ 

BEsn^KftKitR/T^ - >«x yv-vj- Y±v>m 
^>xltx hi^-vy-K^a^x^- 

IIS 2 CD *a#R/^ - > £ &<Z>X y ^ > X^X 

^tlTfffflt^o C©<k3fc*2©¥*#R©X^ 
>XvX^£LT£>&jbR7^ 7*^07^77^-1: 

■5lC^fiI^nrcXU- N*a£fc*»2©¥»#«/S:* 

tares*. 

[0 0 13] ^^iC*^Ofg2CD^Tfe^>^ : €:U- 

**#aa«±iaartK:j:D. xhu-y/-H«»o 
jo «#icx>r y^>^h7>^x^*^LTaEiasn&x 

fc«# L fc £ £ fcfc 0 «£* t |iia&<Z>£aff t SI 
«Wtt*<»*. ^LT-ttiOlfy h«#CX*f 3>^>X 

fflW7*huv^77^ « ©*aa*r a 
<xta-5a«t«»WKa*u. »»«*aT«>ma 
ta»B»«±©ma*«< Dfisn-5^^t±oT. 7 

50 [0014] 
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7 

cools] \$*5£wm i <Dnmm\z&tfz> 

iico^jsxs^^-To cz.rm i \zm 9 \z^-t^m<D 

[0 0 16] Bll:StPlSiS«li:MOS 
-X- HH'>©H-«OltllJi2fc*«UTlfy htt 

M6*»fi)tU U^XKR/W-^ (H*-a-f) £vx 

[0 0 17] Ld^aiC, 13 3 K^-r<fc 5 Sis N 

1 5 0 nmaa©JPS<0 I J>H-y#18as 
*Str*. X-X' ^FfiKOWffitt, H4fc* 

-r^^lc, U>H-^feiSiS;^->6' <z>fHigf 

-^y-HWXJ&lft^lBJH^U^K-^ttilS 1R1 
0 ££>R#C9 2 fS£TF> rttfrSJIZlTttO. 3 wm«T 

[0 0 18] &\Z, S i 3 N4 Ml 2£7V- h^ffil 
0cO±iC 5 0 nm8J8*ML&«, 0 5 Cl^T J: ? JC. 
1. 5 /zmggtf>J?$cDU>?XhRl 4^tTi® 

[0 0 1 *] 5^mH±l7f 
>^UT, H 6 \Zk~T& O \Z. 'J>K-7 r #«*S in 

/^->6* ©Mico^u^xnai 4* *»-r. -eu 

T£G>w;*x hRi 4' ^Tx^{:ltsi3 n< ri 

©,t*U>K-^lBftS iR/^->6' 0>±<Z)S 3 

[0 0 2 0] fr\Z, \%7 \Z^T£?\Z. S is N4 Ml 
2' &vx£lcL,TU>F-:/#l6liS 1R1 OXffi* 

2 0nm«i:iftLTSiO2 I16$MU ig&CD 
UVKJCtoTS i 3 N< Rl 2* £J$£-r£<> 



(5) ($I?8-2 0 4 1 4 7 

8 

[0 0 2 1] tLrmmz. SiOj Rl 6STX4M;: 
UTU>H-^#«flS i BR 1 0S*eas itSiO 

rtt, mi cnzw-mmzfjk-rjiviz. 7u-hmm\zm 

T'j>H-^teis ill o^x^>m. 
*y>F- guslis ii;^->6' 

tgic&s^r, &K>mmmo^mi L \ztt\sT7i>- h 

[0 0 2 2] K±ie^T*>t»9i©Ilji)[*»ll"r3i*tt 

tettfct>»0. aTir^-r«2<Z)*!S»^JB3©*JSW 

[0023] (Mmm2) mi i-hi 4tt*»^aj2 

iu^u-ir;i^s©^/£xa£^r<> ci^Tia 1 1 - 
bi 4&^9ic;^t¥Sia<DY-Y' (Dtyft^ommm 

30 X NU-yy- H6 ' ©X^^BBHttO. 3 

MmKTTY^fooraSiteO. 4/im8#EU:fctt5£S 

[0 0 2 4] *1\ »l<D«Jt«t|«©iSl:ioT 
N»«tfi:5U>K-^JSas iRl 0 ^TJ^ 

^$nfcS«Jttcs is ri 2^5 0 nmmmmm 

• ^> • (SOG) Rl 5*a*UT«4 0 012 

40 >6 f <oHinic»nc:*, z.<Dr*m(D*\zm<Bf8.2 

[0 0 2 5] *fc> U>F-^*teftS H/^-> 
6' <D±(CjJo&*lr»SOGlBl 5SXyf>ifU. 

si 2^-r*5ic> uvH-^jafis ii/^-> 

ttJicff^u^x hR^x^^>^r^»^cit-<x^^ 

50 S i R/t^->6' <7)fBl(c^ofcSOGRl 5 f 
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9 

^»CUTU>H"^*lBas iR/^->6' OJbOS 

ogisis' &»*-r^, 

[0 0 2 6] ^\Z. HI 3Ic5k-TJ:^(^ Si 3 ^ i 
12* *TX£KLTU>F-:/#»flS iRl 0*ffi 
^20 nmHi^klTS i Oz R 1 6 6*«U Kfi 
0'J>KlC«tt>TS 13 N4 Rl 2' 

[0 0 2 7] ^UTS^iC, S i O2 Rl 6S:TX^tC 
l/TU >F-:/**SilS iRl 0£#*£HS itSiO 
2 BOXyf>yi/- FJt**l 0K±©Xyf>yfttt 

(DU-vX F/*5>->l 8*VX#CLTy >F-:/#l6 

ssiiio^x7f>m. cct, **u — t)v 

7U-f W©'J>H-y*ISas ill 0 C7>-h^ 
fi) ±(OS i O2 Rl 6ft 7*h'JV^77^ -Tte 

ft 1 <OS8JB«i:H«^<t 9$»*ffl£:M8f OX W-ztJ - 

•So 

[0 0 2 8] (£1S0« 3) ^115^17 te*589i» 3 
OHffi^J©®3iXgT*0> DRAMCOX^y^;*^ 

f£H9 (C^-T^aSH^Y- Y f cDgj£r®£)#r®HT& 

aT-eY*ift©wii«tto. 4 /tms«a±icK5E snr 
[0029] mi(Dnmmtmmv>jjmz£r>T 

h««fc&£>J >F-:/2HSiiS iRl 0^ 
$LZntzgfc£\Z. HI 5 (CtfT J: 9 !::> SJECVD^ 
KAfcSiH* £0 2 0TO:it)TSlO2 117=& 
10 0nmiS«at5o CCOi:#, ?&JEC VDffiic£ 
^SiH^ tO: CDSlBtCj: o r»i«*n* S i O2R 

1 7 BS8*att^I^© , r, X YV-i/J- F£&5 
U > F - y^gS i R/1^ - y 6 * 0±lCte 1 0 0 n 

[0 0 3 0] ^lt*l:, S iOi Rl 7 £5 0 nmg 

gx-y^>^-r£<k, m®istz&?\z*<Dmm&m&<D 

ACSiOz Rl 7KR#3iJ&«**a>"C* (3 1 6 \ZtfT 

0 2 ri 7* dtsonmasao. u>F-:/2nsfis 

iI/t^->6' <om<D§ i O2 Rl 7^X7f>^ 



(6) 4#§B¥8-2 0 4 1 4 7 

JO 

[0 0 3 1] tVX^mz, SofcS i Oa Rl 7' * 
■7X^CLT'J>F-7 P MSS ill 0£#*£JiS i 

>^fttX7f>^lt> H 1 7 tC^-T J: -5 

<D«fc*5^Ttt* »l©*«W£H*fcBl 0fc¥BBB 
#£&«T££?KWi;XN/t^->l 8£^j£LT£ 

-y^j^as iRl 0SXy?>Jft2>. ZL(D &o\ZZ\ 
<Djjm\z&*L\Z. ^iJ-tJl^TKftO'JVK-^* 
^SS iRl 0M-;f>^77>tft5S i Oz 
?->17' SiOz R0i#«X@£X>y5r>^X 

a. ftlco3gJ6#j<hf^«tc:> «'J- feJKT'l' 

<rtO'J>K-^«iSlKl0 C/l/-F«B)J: 

©S 10 z S17' ft 7*hUVif77^-1!lia< 

mxfa\zftM2ntzmme>7u- h««/^->*aa 

»&WK:«J*T * d <kfte#3 0 
[0 0 3 2] <&K«44) HI 8&#^K:cfc£*^U 

£ D R A M CO * U — fe;KZ>¥HH £jft-f • 
[0 0 3 3] HI SlCSr^tU— fe;W4, h7>vX 
*<Dgtt««t&5i!b»D»««*2 2d:, ^<£>±£il 
S^M- 4 *<0 h 7 hES (7-HJ8) 2 

«2 2ft»«-r53>^^ h*-;p2 8 (as«>ett« 

«lofc#l,Tlt?) 3>*^F2 8itty-MB 
B2 4 £&A/T#gbX F - F tlSttR« 2 2 

£»jHrr£3>*£ b*-;W3 0 (^ft@«lotr^U 
T2a) m<0\£y h«±fc*rntt^o 

£*F« (bfy F»i^3-K:y h» l:h7/yX^ 

40 - h««3 4t*6«l«*nT^D, «ffl«tt(DXM^ 
-v^/- H3 2tt— latObfy 

K3 2£3U*«SV>KlR]^Vs'&5J:5fCttllU "T 
ftto%K7 hS^CXh^-y/ - K3 2^2?*fSjfC 

y - K3 2«*M©»«Stmkl:iot, XhU 
-y;- ^3 2ifim<OMy hB2 6 ±«CiB0 ffl"TX^- 
XSaiftT^ttfeCX hU-^/ - H3 2©*ffia*« 
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(7) 

11 

[0 0 3 4] ^LTX YV-VJ- H3 2**»<Ohr y h 

$S2 6±ir«fn*3»«o&*tt*UT^*ctirJ:oT* 

1 8 a ©a»TttX hl/-yV- F3 2 0 RDM IS 

«o. 3 umgST^^ bovp^yj -©*Mwa*a 

»fl:Jrtlffi^o ^ftcOX h U - yV - H COKi) Ttt 
X H3 2©B«*«J!2:<T**CE)-e^- h 

««3 4<onBW£«AHO. 5umiSt7*hUvy 

V- hmffi3 4<OIHH3&«0. 3Mm<D8S#<hO. 5Mm ^ 
St'tl&ZtlZ&'oT* 0. 3 ^mCD^fc 

COO. 5 Mm©IBB<o«^6«)3ewiHl0ii*-T?0. 3 

BiT#l8£ n/ty 1/ - h Wffitf) U v>X MR/t * - >tm 
CiKJc^T* &*<fcDt>1MX#/J^<fco 

MOXM/-^/-H ©^®8I t Jt^T 9 0 % £JLfc<0 

esi ft j£ tf fc fc » ir x - v y - h obi**** 2 < & o 
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